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DETAILED ACTION 

Receipt is acknowledged of a reply to the previous Office Action, filed November 
1 5, 2006. Amendments were made to the claims. 

Claims 1-2, 4-10, and 20-21 are pending in the instant application. Claims 3, 11- 
19 and 23-25 are canceled. Any rejection of record in the previous Office Action, mailed 
April 13, 2006 that is not addressed in this action has been withdrawn. 

Because this Office Action introduces new rejections other than those set forth in 
the previous Office Action, and are not necessitated by amendment, this Office Action is 
Non-Final. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly . 
claiming the subject matter which the applicant regards as his invention. 

Claims 4 and 5 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 4 recites the process of claim 1 wherein the human potassium channel is 
Kv1 .5 or gplRKI . gplRKI is a guinea pig potassium channel, and therefore cannot be a 
human potassium channel. 

This new rejection is necessitated by amendment. 
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Response to Arguments Concerning Claim Rejections - 35 (JSC § 103 

Applicant's arguments filed November 15, 2006 have been fully considered and 
they are persuasive. 

The following grounds of traversal are presented: 

Applicants argue that the only reference that teaches a human potassium channel is 
Rampe et al, and they use human cells, and do not teach using yeast mutant cells. 
Tang et al teaches a guinea pig channel in a yeast double mutant; Gaber teaches a 
plant potassium channel in a yeast double mutant; and, Ketchum et al and Fairman et al 
do not teach yeast mutants complemented with non-yeast genes. None of these 
references teaches or suggests a yeast triple mutant that is complemented by a human 
potassium channel. 

Since these arguments are found to be persuasive, the previous rejections under 
35 use § 103(a) are withdrawn, and a new 35 USC § 103(a) rejection is made below. 
This new rejection is not necessitated by amendment. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1, 2, 6 -10, 20 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US200301 65806 (hereinafter Pausch) in view of US 5,795,770 
(hereinafter Gaber) in further view of Fairman et al. 

The claims are drawn to a process for identifying inhibitors or activators of a 
human potassium channel using mutant S. cerevisiae cells with inactivated endogenous 
potassium channels TRK1 , TRK2 and T0K1 , which is not complemented by an 
expressed HERG1, and wherein a human heterologous potassium channel is 
expressed in the mutant cell. The inhibitor or activator is added to the mutant cells and 
the effect of the inhibitor or activator is determined. The human potassium channel is 
present on a yeast expression plasmid and the yeast cell expresses a growth reporter. 
Inhibition of growth is determined by measuring the cell count via fluorescence. In claim 
21 , an inhibitor and substance are both added to the mutant cells and the effect of the 
substance, as an activator, is determined. 

Pausch (US 20030165806, specifically paragraph 82 and Example 15, filing date 
March 1 1 , 1997) teaches hORKI (a human potassium channel) in a yeast expression 
vector transformed into a yeast strain with a TRK1 deletion. hORKI was expressed 
under control of the ADH1 promoter. It also teaches screening assays for both agonists 
and antagonists of heterologous potassium channels. The yeast strains transformed 
with hORKI were examined for their ability to grow on low potassium media. Inhibitors 
were added to determine if potassium channels were blocked. (None of the references 
expresses HERG1.) 
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Pausch does not teach using mutant S. cerevisiae cells with inactivated 
endogenous potassium channels TRK1 , TRK2 and T0K1 , determining if a substance 
activates the potassium channel or measuring the cell count via fluorescence. 

Gaber (see especially the abstract, summary and columns 4 and 6-7) teaches a 
process for identifying inhibitors or activators of a eukaryotic potassium channel using 
mutant S. cerevisiae cells with inactivated endogenous potassium channels TRK1 or 
TRK1 and TRK2 and wherein a eukaryotic heterologous potassium channel is 
expressed in the mutant cell. The inhibitor or activator is added to the mutant cells and 
the effect of the inhibitor or activator is determined. A substance (such a potassium) 
may be added in addition to an activator to determine the effect of the substance on the 
cells in the presence of the activator. Large amounts of potassium activated the 
potassium channel, despite presence of an inhibitor (Example 1). A spectrophotometer 
is used to count cells. Gaber suggests using human potassium channels in the 
process. 

Gaber does not teach that the mutant S. cerevisiae cells were inactivated for 

T0K1. 

Fairman et al (J. Membrane Biol. 168: 149-157, 1999, specifically materials & 
methods) teach a triple knockout mutant (trk1A trk2A tokIA) of S. cerevisiae. 

The ordinary skilled artisan, desiring to use a process for identifying inhibitors or 
activators of a human potassium channel using mutant S. cerevisiae cells with 
inactivated endogenous potassium channels TRK1 orTRKI and TRK2 and wherein a 
human heterologous potassium channel is expressed in the mutant cell, would have 
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been motivated to combine the teachings of Pausch teaching a method of screening for 
inhibitors using hORK1 (a human potassium channel) in a yeast expression vector 
transformed into a yeast strain with a TRK1 deletion, with the teachings of Gaber, 
teaching process for identifying inhibitors or activators of a eukaryotic potassium 
channel using mutant S. cerevisiae cells with inactivated endogenous potassium 
channels TRK1 orTRKI and TRK2 and wherein a eukaryotic heterologous potassium 
channel is expressed in the mutant cell, with the teachings of Fairman et al teaching a 
triple knockout mutant (trk1 A trk2A tok1 A) of S. cerevisiae because Gaber teaches that 
the beneficial and desirable feature of the mutant S. cerevisiae cells was their inability to 
transport potassium into S. cerevisiae cells, and Fairman et al. both taught that T0K1 
was a potassium transport channel which was capable of transporting potassium into 
cells. Therefore, given that T0K1 is a potassium uptake transporter, one of skill in the 
art would be motivated to inactivate a known potassium uptake transporter in S. 
cerevisiae cells, namely, T0K1 to produce mutant S. cerevisiae cells with inactivated 
endogenous potassium channels TRK1 , TRK2 and TOK1 to practice the method of 
identifying activators and inhibitors of heterologous potassium channel uptake 
transporters in mutant S. cerevisiae cells. It would have been obvious to one of 
ordinary skill in the art to use a human potassium channel in a yeast triple knockout 
strain because Pausch teaches that expression of potassium channels from heterolgous 
species in genetically modified yeast are useful in the discovery of human therapeutics. 
Given the teachings of the prior art and the level of the ordinary skilled artisan at the 
time of the applicant's invention, it must be considered, absent evidence to the contrary. 
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that said skilled artisan would have had a reasonable expectation of success in 

practicing the claimed invention. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

US200301 65806 (hereinafter Pausch) in view of US 5,795,770 (hereinafter Gaber), in 

view of Fairman et al, and in further view of Rampe et al. 

Claim 4 recites that the human potassium channel is Kv1.5. 

Pausch, Gaber and Fairman et al teach the limitations as described above, 

Rampe et al (J. of Pharmacology and Exptl. Therapeutics 286: 788-793, 1998, 

specifically the abstract, introduction and the figures) teach the human potassium 

channel Kv1. 5. 

The ordinary skilled artisan, desiring to use a process for identifying inhibitors or 
activators of a Kv1.5 using mutant S. cerevisiae cells with inactivated endogenous 
potassium channels TRK1 or TRK1 and TRK2 and wherein a Kvl .5 is expressed in the 
mutant cell, would have been motivated to combine the teachings of Pausch teaching a 
method of screening for inhibitors using hORK1 (a human potassium channel) in a 
yeast expression vector transformed into a yeast strain with a TRK1 deletion, with the 
teachings of Gaber, teaching process for identifying inhibitors or activators of a 
eukaryotic potassium channel using mutant S. cerevisiae cells with inactivated 
endogenous potassium channels TRK1 or TRK1 and TRK2 and wherein a eukaryotic 
heterologous potassium channel is expressed in the mutant cell, with the teachings of 
Fairman et al teaching a triple knockout mutant (trki A trk2A tokl A) of S. cerevisiae, and 
with Rampe et al teachingthe Kvl .5 human potassium channel because Gaber teaches 
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that the beneficial and desirable feature of the mutant S. cerevisiae cells was their 
inability to transport potassium into S. cerevisiae cells, and Fairman et al. both taught 
that T0K1 was a potassium transport channel which was capable of transporting 
potassium into cells. Therefore, given that T0K1 is a potassium uptake transporter, one 
of skill in the art would be motivated to inactivate a known potassium uptake transporter 
in S. cerevisiae cells, namely, T0K1 to produce mutant S. cerevisiae cells with 
inactivated endogenous potassium channels TRK1, TRK2 and T0K1 to practice the 
method of identifying activators and inhibitors of heterologous potassium channel 
uptake transporters in mutant S. cerevisiae cells. It would have been obvious to one of 
ordinary skill in the art to use a human potassium channel in a yeast triple knockout 
strain because Pausch teaches that expression of potassium channels from heterolgous 
species in genetically modified yeast are useful in the discovery of human therapeutics. 
Furthermore, Rampe et al, teach that it is desirable and useful to study the action of 
heart muscle potassium channels, and to study the action of inhibitors and activators of 
heart muscle potassium channels. Given the teachings of the prior art and the level of 
the ordinary skilled artisan at the time of the applicant's invention, it must be considered, 
absent evidence to the contrary, that said skilled artisan would have had a reasonable 
expectation of success in practicing the claimed invention. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Allowable Subject Matter 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michele K. Joike, Ph.D. whose telephone number is 
571-272-5915. The examiner can normally be reached on M-F, 9:00-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach can be reached on 571-272-0739. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300, 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Michele K Joike, Ph.D. 

Examiner 

Art Unit 1636 
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